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© 7t 2004 06 ^ 



^ ^ ^ 

Application No. 
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*.t. 



302 #4i^ll^t3rJbl5-#>iiJcX^if^-f--^=-!^ / No. 3, Lane 21, 
Sian-Cheng III St., Juibei, Hsin-Chu Hsien 302 , Taiwan, 
R. 0. C. 

310 mt#.>Hr^^^t:^i^E9-f5:yL-fc O^yX;* / 8F, No. 970, Sec. 
4, Chung-HsingRd. , Chu-Tung Town, Hsin-Chu Hsien 310 , Taiwan, 
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^ - * 

^^^m / TWN 

« 

t#^® / TWN 
t^^m / TWN 



(§)^#ttfire.j^T^'J®^ (ith.ll) ttt##'J □ im^l^-ftib^ : 

1. 

2. 
3. 
4. 
5. 

1. 

2. 



M f t >ji 7t ^ S ^ ^ ir 4-t # 



1^ ^ ^X#a^«^ : 

The present invention provides a laser power controller and a method for 
performing an auto power control to control the laser power of an optical 
pick-up unit (OPU). The laser power controller includes: a sample/hold circuit 
used for sampling and holding a front photodiode output signal to generate an 
analog feedback signal; an analog-to-digital converter (ADC) electrically 
coupled to the sample/hold circuit for transferring the analog feedback signal 
into a digital feedback signal; and a digital control circuit electrically coupled to 
the ADC for generating a power control signal and outputting the power control 
signal to the OPU in order to control the laser power of the OPU. The front 
photodiode output signal corresponds to the laser power of the OPU. 
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It 



( ^ ) ;^ ^ K ^ 7C -f^ ^ ^ ^ ^ : 




200 



201 



202a, 202b 



204 



1206 



208 




5^ 



%t^tL^ M 1 5^ 




if ^t3:;C€5§- 



^'^iLmtb#^^^J^§- 
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3^ ^ ^^mtK.m • 

— ^6^l7b#^#^iia't^'Jffl ;Malt(laser diode, LD^t^^^i^-fa 

10 



^ ' EJ^^^fiJ ^5|-it f-^lh^ g J/? ^-JS^'JCauto power control, APC) 

>^ T^^lf t1fLte.it ^— it ( optical recording medium ) t ' 

( recording pulses ) ' T # $'J ^ iff 5e.it a"a f ♦ t^mM<.'A^^:h ^ M 
t^#^i^b^Sf'J ' ^tit^ie.itm>iLi ' gp;!: 

loo#*^^^;^p^— 102' m^^tn^m 102 _l— t^t-:^ 

i t{,j^i^^f.J^£ 100 tl^^ -^^^i^S^ ( sampling circuit ) 104 » — l^tb 
$i4SL^4kB ( analog-to-digital converter, ADC ) 106 » — ^f'J^5g-108 ' iU,JSL 
— ^>fi|IItb#^^E (digital-to-analog converter, DAC) 110" — jlSLflaf ' 

( front photodiode ' FPD) ' 

^ m € M tfl^ FPDO ' 'U^ 5p t ^ij^ ^^;f^|tl^ iU mil; ( front photodiode 
output signal ) ' 41^ ^ ' ^ m € M IfLfl. FPDO — 3^ 104 it 

108 it^t4^6^tUitfL^^ ° ^f'J-t^^ 108 ^/r^rt^^ 

11 



^ ' W^t5^ 104 T^tna 112 ♦ — it#:?lAII 113 » ^A-ffflgfl 

114 o -BT^tpJ. 112^^#:x;«(7i#^>|,'J^MtfL^FPDO^^ — L ' ffrj 

. ^— i$^MHi%A;?^^-^ML) ° jr^;5^f ^oit<,j;^i^^t.J^^100 45> 



BI^^Bl— //f^^ife.#^ttWI 102^|lritj^^4tj;!?i#6^j^t>ffl " a — "5r4 



«:^^( CD-RW) . T^^tt 102 ^^^^-^^xjj^ Pb ' 

—^.l^^^i^ Pe ' i^XJSL—M^:!^^ Pw ' ^ t Pw A:^#.R^ii7#- Pe ' 

i^^-f^B^ ' ^mnnm 102 Pe ^^t&o^- °r^^i.i»^^^^ 

>H ' ^fQ'tt^^^«^^ifc^;^i%^-t#^^##B* •mife.#t*^5M102 

Pb ^tt^t^^44i.i*^^it.^>^ ° i^t^f^iB^ 114 ffij-r ' t^^tn^m 102 
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^^iL^^m 106 ' ^-:^r& ' -^^^n^m 102^di&^^;/j^ Pb » p^igg 

114 L#i4^iMtb^>f5:#^^^ 106 o 

# ^ >^'J l: M mil. FPDO ^5^1^ ^ ^ — ;}^^ 6^j-|r— ^Slfla>^^t!?iTQj:^^M 

' liljfcbW^€5^ 104-f£#;^iL.qi[it!2.^^^;f|.#^^ > ^ f *o^;f|^^5§. 
104'fllJ«t>t4;^j^i^^>:i.J^;^tfL!^FPDO t ^paf tM-fi. - jtb^'h ' 



i:Mm!^ FPDO iiitn^m^m-^SLm^^m ^ m^^^^^^^^m » la itb 

^ n m t ^ 5^ 104 ^ >i oL^t itb^m Hi ^ it 6^ t M -fi: - 

^ 'ir> ^ * # ^ «'j ^ M tfiM. tfij ^^-it>6|[ 4 ih ^ ' mitikj^^^^^^^^/j 
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circuit)' l^MM^^t^'^m^ii^'-:^/3^§,m'^B.m^i^n'^^t^^^^i^ ' 
J-X^^i — iltbEJ^sfL!^ ; —|^tbJ^>fiL#^^'t3g.(analog to digital converter, 

ADC) ' ' m ^^mumib^m^m.m^A'-^^iL^ 
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n m t^yA^^(buficT under-run) ^^ig! it S^^-f^imf. .^^^iZ^^k 

' 'j5L^^.^:tMt(linkingwriting)^:^^^itj^i.||j;!;i^^f'Jtfl?^ » (X^M 

* 

^f'Jt5|-200 ^J;);/i^^f'J (APC) o :fto_L^iitt » 2OI IhJ 

# — ^ ^ .J "t tfLM. FPDO M-'^M^Jj^i^Pi^S^ 200 J-X -ft. it^ti^^^ 
f 'J °.^*;5&^?'J t ' €4t*;<7#^*'Jf;s^200 :fsLi^i^#f:5|.(sample/hold 
circuit)202a - 202b ' —iatbii:>fc:#^^^5^(analog-to-digital converter, 
ADC)204 ' UJSL- #:>(iL^ ^'J ^ 5^. 206 " J^-flL 4$ #>J ^ 5^ 206 -f^. * — ^ f -j ^ to 

208 ' —mSL}M,}^n 212 ' — tt^iLmtb#^:^ 1:51- 218 ^;r.^ic. ' *t4^f'J#7t 
208 tL^^-^mit-^S^lU ' -;!M>ir^ 215 ' -^F/Z-ft^^^^iE^ 216 ' 
if^tS:^ 217 «• 202a - 202b ^t^iti^tt 201 ^ 

^Fal>Fa2' ^"^^Ht ' W^t^^^^f'J 200 #,-f^c^7fc^ti .^1^ 201 



15 



M. ' t^^tnMm 201 1^ A ffl Pb 8^ ' n^^^.^^'^S^ 202a 

!!^Fal ' ^fn't7t^tt:^Bl201^lliBl— ^/f^^^^J^#Pwic^^l^J//^Pe 
' :^#'f^#€5^202b ^^^^L&m^MMM^^;^^ Pw Pe 

204 ^#^^#€5^ 202a ^ 202b ^;t>^^6^IIMkblHj^ttRi|; Fal > Fa2 # 

J^^lLEJ^tm Fd ♦ ifhmSL^M%3^ 206 ^t.'f?c#:^^itMtb#^^t5^ 204 

202a - 202b M^^iLW^m^ Fd mit>^6^#tfL-f-^4 ' ffij^77'j4#f^'i: 
216 m^m— ifc-flL a # 13 ^tfL^ Ft — ;p/7 jp^ ^.J -a Di a 4^ 

— ^>6i^^#J^Do » ;fi>^f:5^214 M'J -f^^i — if ^ a ^ — ^77 ^ f 'J <iL 

Di ^*t^iL Ej^m^i. Fd M^^SL a Ej^ifLiI: Ft :tLf4 6^ 4 ^—mitiM. 

* 

^ f 'J ^ 70 208 m >a ^ 6<J # ^ f 'J ^ Do ^ 6^ # f 'J tfL^ Sc U 
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^tM^Jj^i&Pl'^S^ 200 a m A ( close-loop ) i^4f ^tfj^/j^i^ 

^^^m^r^J§L^ - mm^m^ (open-loop) • <)1^5p^ 

#^^I'J€MtflM, FPDO 6^ A'hil^'t'.^J.i^4S'ftt:3l- 214 ^^f^#lt^5-tt^iE- 
mbt^i^t,S^218 ^^/j^^pm ' mi-X ' ;$^*;5fe'f?'J#.MA^#'J;f«^t5S-214 
^i4$|J;i^t&&-1imiE^;^^^^5fl3^j£^;fg^6^^'(t ' i^^Utt ' -ft 214 
^f*Bf ' 't4tJ5</#^*'Jt:5^200#,|^L;ftEaiSa^^^^ ' lilitb;fi'ft€5^214 

#*f^<;^^f'J€5S-200#,^;ftf^l3^5^^^ ' mitmi^%s^214^m.^'-m 

1^^400 : -ftm^l- 214 1:5^216 iffj ^ffy m 'MS^m ^ ; 

^^ 402 : it^t5:^€5^217^ih'->l.m^/7^J;5;#^fm WDAC ; 

404 : bt^^'^m- 218 ;jf >f,m^7;^^;{?#^#'J>ttL WDAC #^^^'- 

^4^406: ^^^n^m 201 iiyi^nm^nm^^/j^^MtfLm.^x;b^M-^ 

Mtm ' iiM:*W^^*#€5^202a it^tW*.>S.i^#6^)$&'f^^a 
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217 ; 

^411414 : it^t^^^5§.217)l#;f77:i:^J;<?#^f'J'fiLWDAC g^J — i^if^ti^^ 

*'r^77:^j;!^#^f-i^ WDAC ' 13$'J#I$404 ; 
418 : if ^t^;t 217 1^ iij - ^ - m*A4n^^^ ^^pmJSL- % 

^m. 420: if^tsi^ts^ 217 mtp^%^m*^mtL^mm.^^^w.%-nnMi 

mife /j^ ^ ^ - t^^^ ^xjj -^^ f .J tfLit; — ^ ^I'i u ^ 4 ' iL 

^.!?1422 : 1*^ " 

^^^^;^r^f,^13^^^;fH^ ' liifcb ' ^^l:5^214#;f;7>flL##^5g-216ii^|^4ic 
( i^-^ 400) ° it iit^^ 1151.217 #^ltiti->f>'Jt3SC^^:^^^#^fm WDAC 

(-f?'J:&o WDAC=0) ' ^■tt^nWm^^7)^:i-fj -^ii^Pi^ ^m^P^C M\*^^itL^ 

^tfL!i^ (#^402-410) ' ^"t^n^ ' ^mxK%n-2\i ^pmmK^^tL 

EJ^tfLI^;!:^ e.it5"i-/:Bmfi^^ ( #-4^ 412) • ^<?.J^^ » it:^t5:;t€S^ 217 
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f«m ' i^iktSa^-^S^ 217 #itA>^,^6^j^am^;3^J5&#^#'J'liL WDAC ' <J3^gp 
it^t5:;^€5$- 217 ^m^TH'^%^^m^mU.4/J^^Jj^i&i^]iS. WDAC ° 

WDAC=WDAC+1 

-fiit^ ° ^Et5:'t>I'Jt^^/;:J[^^^i^^fm WDAC Wth Bf » 

«l-ii6^}j|,m^^iiHja:tm-5rit$'i5^>^'Jt^B^^ ' la libit ^tS:;tf;5S- 217 >f^f,f1 
^#am#6^:lt^^ ' jlbaf ' it^t^^l:s^217 -t-l^iij — ^-^fjj 15^^77 
#^f>jm (i?'J:&ti WDACl) .S.— ^— ^im^7;^y^i#^f'J'fi. (^?.J:i(a WD AC2 ) ' 

^'JiS. (^4^418)° ' :^tiitS:;t€5^217'^^.'^^^T^>ii€S^^J:^-:t 

^ki^^^ Gain : 



f'J^^#^tle.lIl ( 'TT^^P WDACl 5. WDAC2) ^^^k^^jkiM. Gain «« tt#M 



WDAC2 -WDACl 
Fd2 - Fdl 
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^^l^^i^^^'J^i WDACl > WDAC2.|a;faff ^^^j^-fiLEJ^tfL^I: Fdl ^ Fd2 "ST 

^ I^^-f^iagl ^^j^-fiit^^t ' ' ^^J;(?i^^#-J<iL WDAC3 - WDAC4 

WDAC3~WDAC4 ^^^ki^^^ > J-X A'f^#:j/;#^f-J>(i. WDAC2 - WDAC3 

WDAC2~WDAC3 6^; ^'fi:ltii'fi. ° T iai&.#^tfLi^*-&l:^m^^f^# ' 

Gai/i = *K, 2>K>0 

Fdl -Fdl 

t *4- ^ J: 4 (error rate) t ^4 ^ ^l^ ^1^ >X,a itter) # lli - if H ^ ° 

i^.^502 : mm4^^m^'^3^2i6 ' mmLm^%^2i4 ^^^m'^m%A ; 

508 : if iitit^€5l- 217 m^^^^m 201 mi*^-^t#^>^. 
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mjii^^iLyJL^ Ji At^^77:^it ^-jlL Gi ^ J-X tilt ^ 
512 : ^JSfrt^tttt^ Co A;5*^-K^^(threshold)Ct ' ' M'Jit#^ 

a ^ ' h ^ ^ ^ ft^ ;R m ^/t *^ >m ^ — 4;!7 ^ ^ ^ #L >^ — :i: 

i^^518 : ° 
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602 : >if — jrt^lL S ^j^Ej^mM; Ft .mi^#'ia.#^^^5^ 2I6 ^ ± — ^Ft? j;!? # 

^m604 : ^^J^TG 208 -ftl^^i^^^y^^fm Di ^Hi -J5!?4^^f'J<iL Do ; 
605 : *L^lLmfcb#^^€3^ 218 ^f^^^^fOfl^ Do tb6^x;!/i#^ 

f 'J mM. Sc ; 

606 : ^^n^m 201 ttWm^^^^^f'Jtm Sc &^7^^ i^^^Uj tMlRtlt 
FPDO ♦ W*.i^>#l:5^ 202a ^ 202b it#^#.>S.>f;^#^.^:4. 

— m tb EJ^tfl^ Fal Fa2 ; 

608 : IIStb$UlL#^^t:5g. 204 i»^l^tbEJ^tfl1^ Fal ^ Fa2 #4^^-|^>far 
iHj^tn.!^ Fd ; 

610 : ^>f4it>-^ll 212 Sm^lLiHj^tm Fd ite^mxtl^6^j#'f^ » jL^t 
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^.^618 : ;!ro>^|| 215 tfM^t^ Dc i^^77^J^i^^£fJ<iL Di ^m^^^Jt*,^.^. 

* 

3^214iLiK^iH;f^>jt<iLDc ' Sifcb^^i^4Sf'jmDo#*;F77m#^:l^m5^216^;t 
AiL^^7j-k^sJj>^i^^^\itDi^}Ti&Pl (^^1^602 - 604) » #ggffl^v » ffl^v^ 

ffl^^;f7f::5L#^#^^€iE|-216^/f^^.ffi:t_^;7m#ll^iai*t&^j7F^,^ ' ^lA-fAj.^ 

^ iiJ ^ # ^ #'J -la. WD AC_steady_state >a ^ — ^9(7 # ^ f 'J tfl^ Sc ^ t^. 

tt ^ 5i 20 lit iB - a # # 4^ # ' ^m%%m2Qim^^^^^^M% 



BlM.^ FPDO H T >Ji *^>!i — tt'fiL S # lU ^tfllife W_target ( :j(o ffl 

^/r:^F) ' ,^>;ffi3 ' #4^^^i^^^•J€5^2oo*^^l^#^^ t ' T^^ia^^^tti^si 
20 1 # -f^ ^ b a .a ^ 'to € Si- # 6^ ?it ^ flfj 3^ it ^ 

WDAC_steady_state J&^irJ'lI^'Jiib^tif it^tt ^iil 201 ^ ii{ ^;t^6^J 9 # f 4t^^ 
# ' ^/ra^t.^itii^^'ftmiES-214 ^it-^mt^^^i^^f'J'fi.Do o 

]JS-202a ^4iLt<?^m.:tMtbiHj^t:tfL!!^Fal ' S itb:^J:* 605-610 
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^t-fit a #iHj^tfi^ Ft ' m^:T^j></^^fm Do i^A ; 4i>s.i<ii ' ^miL^m^ 

Fd '^;^P^*t^i a U^^^lU.^ Ft > ^'i^^J^#^^'J>fi. Do " E) itb ' ^S'ft 
Dc ' 215 it'-l^^#^>^,J;!7#^f'J'(iL Do ( 612 - 616 - 618) ' 

^^;5&#J t ' ^^-fAEj^m!^ Fd A;!r^#L'^iL a #EJ^tfL!^ Ft ' mmit'^ ^c 

4; — ^ -a i-X Pfr^fS.!^ ^ ^ f J m Do ' a ^^1^^ IE? aitfl^ Fd 'h^^ML a # 
EJ^^tfLS^Ft ' m^'ft'iiDc#,^ — iL>ji.a^fhx;^#^^'J^Do ° ^/fi-X ' .^J.* 

^iti^-fia #Ej^tmFt ' itbBf ' 7fe.#tt:^ii 201 -ffsrjt^B^i&llrifcm^^ 

(linking writing) » >i5L,^'f^i4;^#a^ . —S.i^^SL^?5k^*]fm-^M^ ' 
(WDACJink) . -jt^.^^^tflT^dJitb^.^^^i^^f'Jim 
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(WDACJink) ' ■k^it^tm.itm'\kik^Jj^m:^^Q.¥} ' ^^^^ ^ ^ ± 

t*>it> ' ;*^f';5fe'f?'J^^^ffi -r-:fiC#'f^#^5S. 202a. ^ 202b ' mifh ^ 
^ tt-fi^ f 'J % n-^M^ ffi it i: ' -f?'] # 4i # ^ ^'J ^ 51- 200 -^r^^ ffl ^^SI #1 

Sfe^ f J 7t# ' S ilb # ^ ^-J ^ Sg- 200 -(Eit 3^ — tb#^^ ^ 5|- 218 

tfLM;^f'j6^7L# ' ^•JW*fi;<?#^^'it3l-200'f£;f |^t3:iiM:^ii^tb#^^l:i^S- 



25 



Si ® — TTT^LTt # tt £b ^ -i" It T;^ # 6^ ^ :fe ffil » 

K ^ 4=J- ^ ^.J ^ 5^ ^ ^ ;5fe ^ jc^ |t ^ i4 Bl o 



100, 200 


IT # # ^ ^'J 1 5^ 


206 




102, 201 




208 
212 




104 
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1106, 204 

1 

-i 


■ 

1 

; 

$^bb$USL^^^^3^ 1214 

1 

— r 




108 

: 
i 

j 

110, 218 


^m%S^ 1216 

i 




^c-flLMfcbll^^^a^- ,215 

^ J 




217 


t 
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5.:!?— 5sL;ft^^#l:s^(sainple/hold circuit) ' 

5. iIfcbJ^'fi#4^€5^(analog to digital converter, ADC) ' 

>fiL EJ 4t tfL !fe>t ^ — # ^ #'J m ' J^^i ^ f 'J € 5^ ^iiU^^^ 
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3. ^^n^^uim^ 2mmi^^'^M:^;/j^m'i'^s^^ ^ft^^Pi^Tt^n 

m^^yj'^^Jj '^i^P]^^ #o a ^ ;t # ^ ^'J -Ci. ° 

m 

^^-^3k^:^t.^ ♦ *.tit^5^;F*'ltts^^it^^ (gain) ' 3.nm 
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8. -kp^n^m^im^ 1 mm^^^M^/j^^^ms^^ ^ti^^^^i^m^^^ 



9. -m^Pi-^^tnnm^'^m^^^^:^}^ ' ^^^^ : 

» 
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14. :Jtotlf#^'J|e.®^ .ll mmi^^^i^ ' ^^t5:;t-:tt^<t(gaiii) » 

m 

m ; 

16. -kv^i^^^Uim^ 14^mi4L^^>ir'^tt^^t^it^^-^^^^^*: 
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20. *»ttf##'jiiiii^ 9:t^m^^^>^ ' ^fA±m^jj^^m^^u^^^ 
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"Jcr ja. 
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i 




m 




